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© Complexes and chelates of azithromycin as antiulcer drugs. 

© The invention relates to the use of complexes and chelates resp., of antibiotics, especially azithromycin, with 
bivalent and/or trivalent metals in the obtaining of antiulcer drugs, to new complexes and chelates resp.. of 
antibiotics with bivalent and/or trivalent metals and to processes for the obtaining thereof. 
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The present invention relates to the use of complexes and chelates resp., of antibiotics with bivalent 
and/or trivalent metals In the obtaining of antiulcer drugs, to new complexes and chelates resp., of 
antibiotics with bivalent and/or trivalent metals and to processes for the obtaining thereof. 

It has been known that some organic compounds form metal complexes and chelates, thereby 
s changing their physical-chemical properties (solubility, stability, melting point etc.) and the pharmacokinetics 
as well as the pharmacodynamics in biologically active compounds. 

There was described (BE patent 892,357) the formation of Co* 2 complexes of macrolide antibiotics, 
especially of erythromycin, the starting substance for obtaining N-methyl-11-aza-10-deoxo-10-dihydroeryth- 
romycin A (non-proprietary name azithromycin; proprietary name Sumamed® (PLIVA, Zagreb, Yugoslavia), 
10 whereas J. Pharm. Pharmac. 18, (1966) 727 asserts that with other divalent metal ions (Cu* 2 . Ca 2 , Mg* 2 , 
Ni 2 and Zn 2 ) no comiexes are formed. On the contrary, we have found that azithromycin forms complexes 
with bivalent metals yielding products of a high antibiotic activity (HU patent 198,507). 

It has been known that inter alia Al-Mg gel is applied as antacid in the treatment of duodenal or gastric 
ulcer giving relief to the gastric mucosa and keeping the pH of the gastric juice between 4.5 and 5.5. For 
15 the same purpose also some antibiotics have been used in order to eradicate the microorganisms 
Helicobacter pylori and Campylobacter Jejuni which are allegedly one of the factors causing the 
development and the relapse of duodenal or gastric ulcers. Since it has been presumed that Helicobacter 
pylori inhabits the mucous region of the gastric membrane - whereby the often unsuccessful eradication 
and the resulting reccurences have been explained - there have been applied ever increasing doses and 
20 durations of treatment with various antibiotics. Even azitromycin is no exception. 

It has been found, and this represents one object of the present invention, that complexes and chelates 
resp., of antibiotics with bivalent and/or trivalent metals in the form of gels may be used in the obtaining of 
antiulcer drugs, which has not been as yet described according to the Applicants' Prior Art search. 

Complexes and chelates resp., of antibiotics with bivalent and/or trivalent metals are novel and they 
25 represent a further object of the present invention. 

A further object of the present invention are processes for the obtaining of complexes and chelates 
resp., of antibiotics with bivalent and/or trivalent metals in high yields as well as of pharmaceutical 
preparations indicated for the treatment of ulcer diseases. 

Particularly there should be cited azithromycin. 
30 As complex- and chelate-forming metals there are used metals of the II and (II group, which form 
physiologically tolerated compounds. 

Particularly there should be cited Mg* 2 , Al* 3 , Fe* 3 , Rh* 3 , La* 3 , and Bi* 3 . 

The process for obtaining complexes and chelates resp., of azithromycin is performed by means of 
reacting the antibiotic in the form^of free bases or + salts, + especially hydrochlorides, with salts of bivalent 

35 and/or trivalent metals such as Mg* 2 , A!* 3 , Fe* 3 Rh* 3 La* 3 , and Bi 3 , especially chlorides, in a ratio of 2:1, 
at room temperature, in aqueous solution or in a mixture of water/alcohol, at a pH of 8.0 - 11.0, or with 
metal hydroxides and/or carbonates, subsalicylates or their gels, which are used as antacids such as 
aluminium hydroxide-magnesium carbonate, sucralfate and bismuth subsalicylate, in a ratio of 1:1 to 1:4. 
The process is most suitably performed with the antibiotic base in alcohol such as methanol or ethanol. The 

40 product is isolated in a conventional manner, e.g. by evaporation of the solvent (alcohol) from the reaction 
mixture under reduced pressure and the isolation of the product by means of filtration. 

The product is formulated by known methods into pharmaceuticals such as granules or chewing tablets 
or aqueous suspensions. 

It has been found that the azithromycin chelates with aluminium and magnesium in a ratio of 1:1 to 1:4, 
45 in the form of gels as well as with other gels, which are applied as antacids, are retained within 24 hours in 
the mucous region of the rat stomach in a 1 .5- to 60-fold concentrations (Tables 1 and 2), which exceed the 
Minimal Inhibitory and Bactericidal Concentrations for Helicobacter pylori and Campylobacter jejunh 
accordingly, said preparations are more indicated for the treatment of gastric diseases such as gastric or 
duodenal ulcers than the parent azithromycin. Furtheron, it has been demonstrated by toxicological 
so investigations that the pharmaceutical formulations do not change the toxicity of the active ingredient. 



55 



2 



EP 0 445 743 A2 



10 



o 

6 

cL 

*-» 

CO 
u. 

E 
o 

VO 
(*« 

o 

C 

o 



.5 " 

>* 12 

E - 

5 w 

js ° 



3 




00 




d 


o 




co 


d 


+ 1 


+1 


+1 




co 


CO 


o\ 


oc 






On 




II 


11 


II 


IX 


IX tx 



o 
• II 



75 



05 

E 

o 

c 
c 



20 



4> 

C CO 0> 

1 I o 

< X> =L 



+1 
to 



10.02 


5.26 


3.90 


+1 


+l 


+l 


CO 






T— ' 

co 


<N 




II 


II 


II 


IX IX IX 



25 



30 



35 



40 



CO 
< 



3 



c 



C 

d 

C3 
u 

E 

o 
t— cO 



C 

b GO 

"S 2 

C < 

£ .E 

s r 

8 1 

6 ? 



a 

C9 



» " 

« « E 

- I * 

2 | 

M JO 

e e 

£ £ .§ 

E E « 

o o c. 

^2 e 

.c x E 

•s -s S 

CO CO g 



c 



.E « 

* ^ s, 



.E « 



§ 2 



E 



VO 

rr 



. vo 

CO ^ ^ 

OJ CO 

+1 



CO 



+1 +1 +1 



^ i- »0 vO 

o 

O 



wo 



NO 
CO 



II II II II 

IX IX \X IX 



OC CN 

CSl CO 

+1 +1 

• • 

vo O 



2 3 

CN C4 



fi w j> 

ii ii ii ii 

IX lX IX IX 



45 



50 



55 



3 



EP 0 445 743 A2 



25 



O 

6 

<w 
CO 

Ui 

E 



"1 ^ 



2 || 

c 



TO O JS 



ho 5=5 00 o o 



"E 
E 



■3 ^ II 11 II II 

§f tX IX IX ix 



rs cc »o CO 

A) • • • 

v _ a o o o ~ 

2 £ 2 +« +1 +l +» 

5 E ~ \£ oc <n »o 

20 S « 2 & II II II II 



I j5 ^ IX IX IX IX 



rj d ■ — o oc 

•a rL ^ oc 



3 - 'G 3 

-3 j: ^ S 



o ^ <s ^- — 

+1 +1 +1 +1 



t-i 

30 -I - S 5 g so || || tl II 



^ E 2 B - oq oc vc 
c 



P 05 N v! «n 

fc c Q\ 00 n 



5 ~ & .S < 2 5 JX IX tX IX 



.is 



>» m y « E 

£ — W) C 0CVCQ 

35 t tO ? cfl tT rO ON ^ 

H 2 g s J £ _ 5 +i +1 +i + , 

ccccc Je = <* r- r- 

1 £ 'I 'I I 1 3 -S " " " " 



I" I" I" t ^ I IX IX IX IX 

a ! 1 1 1 I „ 

CO S .r: .t; .t* o 2 

<- §. s b a ° E ^^.-^i 

/*« >< C3 CC CO — i~ ^ CO ^* Cm 

45 

The invention is illustrated by the following Examples: 
Example. 1 

so 

in 50 mL (0.02 mole) of a solution of azithromycin in 95% ethanol there were dissolved 0.067 g AICI3 - 
(0.01 M solution with respect to Al* 3 ) and upon adjusting the pH value to 8.6 with 0.1 N NaOH it was kept 
stirring for 1 hour at room temperature in a nitrogen stream. Upon addition of 30 mL water the reaction 
mixture was evaporated under reduced pressure to about half its volume, whereupon it was kept stirring for 
55 two hours and the pH was kept constant (pH state) at 8.9 with 0.1 N NaOH. The white precipitate was 
aspirated, washed with 3 x 10 mL of water and dried, yielding 0.68 g of the product (89.0%), m.p. 125- 
128* C. 
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Analysis: Al (atomic absorption spectrometry method): 
Calc: 1.77% 
Found: 1.73% 

Activity: 852 E/mg Sarcina lutea ATCC 9341 
Example 2 

In accordance with the process described in Example 1 with the sole exception that AICI 3 was replaced 
by the addition of 0.136 g FeCIa x 6 H 2 0 and the pH was kept at 9.0, there was obtained 0.72 g of a light 
grey product (92.5%); m.p. 130-133* C. 

75 Analysis: Fe (atomic absorption spectrometry method): 

Calc.: 3-59% 
Found: 3.71% 

20 

Activity: 840 E/mg Sarcina lutea ATCC 9341 
Example 3 

0.750 g of azithromycin were charged into a 100 mL flask and dissolved in 50 mL of water under the 
addition of 1 N HCI (pH approx. 6.0). Subsequently, there were added 0.136 g FeCI 3 x 6 H 2 0 and it was 
kept stirring upon gradually adjusting the pH value to 8.9 with 0.1 N NaOH. The reaction mixture was kept 
stirring for 2 hours at a constant pH value, whereupon the light grey product was aspirated, washed with 3 x 
10 mL of water, and dried. There was obtained 0.70 g of the product (89.9%). The analysis of the product 
30 was identical as in Example 2. 

Example 4 

In accordance with the process described in Example 1 with the sole exception that AICl 3 was replaced 
by the addition of 0.132 g RhCI 3 x 3 H 2 0 there was obtained 0.67 g of a light grey product (83.6%); m.p. 
120-123* C. 



25 



36 



Analysis : Rh (polarographic method; 1 M pyridine - 1 M KC1, 
40 e w * -0.40 V; SCE (Saturated Calomel Electrode) 

Calc: 6.42% 
Found: 6.15% 



45 



Activity: 834 E/mg Sarcina lutea ATCC 9341 
Example 5 

so In accordance with the process described in Example 1 with the sole exception that AICI 3 was replaced 
by the addition of 0.186 g of LaCfe x 7 H 2 G and the pH was kept at 9.2, there was obtained 0.66 g of a 
white product (80.5%); m.p. 118-122* C. 
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Analysis: La (atomic absorption spectrometry method): 
Calc: 8.47% 
Found: 8.10% 
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Activity: 830 E/mg Sarcfna lutea ATCC 9341 
Example 6 

5 In accordance with the process described in Example 1 with the sole exception that AICI3 was replaced 
by the addition of 0.158 g of BiCIs, there was obtained 0.70 g of a product (82.0%). 

Analysis: Bi (atomic absorption spectrometry method): 
10 Calc.: 12,25% 

Found: 12.00% 

Activity: 812 E/mg Sarcina lutea ATCC 9341 

15 

Example 7 

In accordance with the process described in Example 3 with the sole exception that FeCb was replaced 
by the addition of 0.102 g MgCI 2 x 6 H 2 0 and the pH was kept at 8.6, there was obtained 0.55 g (75.0%) of 
20 a white product. 

Analysis: Mg (atomic absorption spectrometry method): 
Calc: 1.22% 
25 Found: 1.54% 



Activity: 850 E/mg Sarcina lutea ATCC 9341 
30 Example 8 

5.0 g of azithromycin were charged into a 100 mL flask and dissolved in 50 mL of methanol. Upon the 
addition of 5.0 g of aluminium hydroxide-magnesium carbonate gel it was kept stirring for 2 hours in a 
nitrogen stream. The suspension was then evaporated to dryness under reduced pressure and the obtained 
35 product (9.5 g) was air-dried. 

Activity: 430 E/mg Sarcina lutea ATCC 9341 

Example 9 

40 In accordance with the process described in Example 8 with the sole exception that 5.0 g of aluminium 
hydroxide-magnesium carbonate gel were replaced by 10.0 g thereof and that there were used 100 mL of 
95% ethanol instead of methanol, there were obtained 14.3 g of the product 
Activity: 295 E/mg Sarcina lutea ATCC 9341 

45 Example 10 

In accordance with the process described in Example 8 with the sole exception that 5.0 g of aluminium 
hydroxide-magnesium carbonate gel were replaced by 20.0 g thereof, there were obtained 23.5 g of the 
product. 

50 Activity: 160 E/mg Sarcina lutea ATCC 9341 
Example 11 

In accordance with the process described in Example 8 with the sole exception that aluminium 
55 hydroxide-magnesium carbonate gel was replaced by 5.0 g of sucralfate, there were obtained 9.5 g of the 
product. 

Activity: 435 E/mg Sarcina lutea ATCC 9341 
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Example 12 

In accordance with the process described in Example 8 with the sole exception that aluminium 
hydroxide-magnesium carbonate gel was replaced by 5.0 g of bismuth subsalicylate, there were obtained 
5 9.3 g of the product. 

Activity: 420 E/mg Sarclna lutea ATCC 9341 

Claims 

iq 1. The use of complexes and chelates resp. f of antibiotics with bivalent and/or trivalent metals in the 
obtaining of antiulcer drugs. 

2. The use as claimed in claim 1 , wherein the antibiotic is azithromycin. ♦♦♦ + ♦- 
3 The use as claimed in claim 1, wherein the metals are chosen from Mg 2 Al 3 Fe 3 , Rh 3 , La 3 t and 

Bi* 3 

ts 4. The use as claimed in claim 1, of chelates of azithromycin with antacids chosen from the group of salts 
of Al, Mg, and Bi in the form of gels. 

5. The use as claimed in claim 3, of chelates of azithromycin with aluminium hydroxide-magnesium 
carbonate in the form of gels. 

6 The use as claimed in claim 3, of chelates of azithromycin with sucralfate in the form of gels. 
20 7. The use as claimed in claim 3. of chelates of azithromycin with bismuth-susalicylate in the form of gels. 

8. Complexes and chelates resp., of antibiotics with bivalent and/or trivalent metals. 

9. Complexes and chelates resp., as claimed in claim 8, wherein the antibiotic is z. 

10. Complexes and chelates resp., as clamed in claim 8, wherein the metals are chosen from Mg 2 , Al , 
Fe* 3 , Rh* 3 . La +3 . and Bl +3 . 

25 11. Complexes and chelates resp., of azithromycin with antacids chosen from the group of salts of Al, Mg, 
and Bi in the form of gels. 

12. A chelate of azithromycin with aluminium hydroxide-magnesium carbonate in the form of gels. 

13. A chelate of azithromycin with sucralfate in the form of gels. 

14. A chelate of azithromycin with bismuth-susalicylate in the form of gels. 
30 16. A complex of azithromycin with Mg* 2 . 

17. A complex of azithromycin with Al 3 . 

18. A complex of azithromycin with Fe* 3 . 

19. A complex of azithromycin with Rh* 3 . 

20. A complex of azithromycin with La* 3 . 

as 21. A complex of azithromycin with La* 3 . + t ^ ^ 

22. Complexes and chelates resp., of azithromycin with Mg 2 , Al VFe 3 , Rh 3 , La 3 . and Bi 3 in the ratio 

^ Complexes and chelates resp., of azithromycin with Mg* 2 . Al* 3 , Fe* 3 , Rh* 3 . La* 3 , and Bi* 3 in the ratio 
of 2*1 

24 A process for the preparation of complexes and chelates resp.. of antibiotics by means of reacting the 
antibiotic in the form of free bases or salts, especially hydrochlorides, with salts of bivalent and/or trivalent 
metals such as Mg* 2 , Al* 3 , Fe* 3 , Rh* 3 , La* 3 , and Bi* 3 . especially chlorides, in a ratio of 2:1. at room 
temperature, in aqueous solution or in a mixture of water/alcohol, at a pH of 8.0 -11.0. or with metal 
hydroxides and/or carbonates, subsalicylates or their gels, such as aluminium hydroxide-magnesium 
45 carbonate, sucralfate and bismuth subsalicylate, in a ratio of 1:1 to 1:4, in an alcohol such as methanol or 
ethanol. 

25. A process as claimed in claim 24, wherein the antibiotic is azithromycin. 
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Description 

The present invention relates to complexes or chelates of azithromycin with bivalent and/or trivalertt metals chosen 
from Mg 2 *, Al 3 *, Fe 3 *, Rh 3 * and La 3+ . processes for the preparation of the present complexes or chelates of azithro- 
5 myzin, and the use of the present complexes or chelates of azithromycin for the manufacture of a medicament for use 
in the treatment of ulcers. 

It has been known that some organic compounds form metal complexes and chelates, thereby changing their phys- 
ical-chemical properties (solubility, stability, melting point, etc.) and the pharmacokinetics as well as the pharmacody- 
namics in biologically active compounds. 

w There was described (BE Patent 892,357) the formation of Co 2 * complexes of macrolide antibiotics, especially of 
erythromycin, the starting substance for obtaining N-methyl-1 1 -aza-10-deoxo-10-dihydroerythromycin A (non-proprie- 
tary name azithromycin; proprietary name Sumamed ® (PLIVA, Zagreb, Yugoslavia)), whereas J. Pharm. Pharmac. 1& 
(1966) 727 asserts that with other divalent metal ions (Cu 2 *, Ca 2+ , Mg 2+ , Ni 2+ and Zn 2 *) no complexes are formed. On 
the contrary, we have found that azithromycin forms complexes with bivalent metals yielding products of a high antibiotic 

is activity (HU Patent 198,507). 

It has been known that inter alia Al-Mg gel is applied as antacid in the treatment of duodenal or gastric ulcer giving 
relief to the gastric mucosa and keeping the pH of the gastric juice between 4.5 and 5.5. For the same purpose also 
some antibiotics have been used in order to eradicate the microorganisms Helicobacter pylori and Campylobacter 
jejuni which are allegedly one of the factors causing the development and the relapse of duodenal or gastric ulcers. 

20 Since it has been presumed that Helicobacter pylori inhabits the mucous region of the gastric membrane - whereby the 
often unsuccessful eradication and the resulting recurrences have been explained - there have been applied ever 
increasing doses and durations of treatment with various antibiotics. Even azithromycin is no exception. 

A subject-matter of the present invention is the use of complexes or chelates of azithromycin with bivalent and/or 
trivalent metals chosen from Mg 2 *, Al 3 *, Fe 3 *, Rh 3 * and La 3+ for the manufacture of a medicament for use in the treat- 

25 ment of ulcers. 

Another subject-matter of the present invention are complexes or chelates of azithromycin with bivalent and/or tri- 
valent metals chosen from Mg 2 *, Al 3 *, Fe 3 *, Rh 3 * and La 3 *. 

A further subject-matter of the present invention is a process for the preparation of complexes or chelates of azi- 
thromycin by means of reacting the antibiotic in its free base or salt form, especially hydrochloride, with salts of bivalent 
30 and/or trivalent metals chosen from Mg 2 *, Al 3 *, Fe 3 *. Rh 3+ and La 3 *, especially chlorides, in a ratio of 2:1 , at room tem- 
perature, in aqueous solution or in a mixture of water/alcohol, at a pH of 8.0 - 1 1 .0, or with metal hydroxides and/or car- 
bonates, subsalicylates or their gels, which are used as antacids such as aluminium hydroxide-magnesium carbonate 
and sucralfate, in a ratio of 1 :1 to 1 :4 in an alcohol. The process is most suitably performed with the antibiotic base in 
alcohol such as methanol or ethanol. The product is isolated in a conventional manner, e.g. by evaporation of the sol- 
as vent (alcohol) from the reaction mixture under reduced pressure and the isolation of the product by means of filtration. 

The product is formulated by known methods into pharmaceuticals such as granules or chewing tablets or aqueous 
suspensions. 

It has been found that the azithromycin chelates with aluminium and magnesium in a ratio of 1:1 to 1:4, in the form 
of gels as well as with other gels, which are applied as antacids, are retained within 24 hours in the mucous region of 
40 the rat stomach in a 1 .5-to 60-fold concentrations (Tables 1 and 2), which exceed the Minimal Inhibitory and Bactericidal 
Concentrations for Helicobacter pylori and Campylobacter jejuni; accordingly, said preparations are more indicated for 
the treatment of gastric diseases such as gastric or duodenal ulcers than the parent azithromycin. Furtheron, it has 
been demonstrated by toxicological investigations that the pharmaceutical formulations do not change the toxicity of the 
active ingredient. 
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The invention is illustrated by the following Examples: 
Example 1 

In 50 mL (0.02 mole) of a solution of azithromycin in 95% ethanol there were dissolved 0.067 g AICI 3 (0.01 M solu- 
tion with respect to Al +3 ) and upon adjusting the pH value to 8.6 with 0.1 N NaOH it was kept stirring for 1 hour at room 
temperature in a nitrogen stream. Upon addition of 30 mL water the reaction mixture was evaporated under reduced 
pressure to about half its volume, whereupon it was kept stirring for two hours and the pH was kept constant (pH state) 
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at 8.9 with 0.1 N NaOH. The white precipitate was aspirated, washed with 3 x 10 mL of water and dried, yielding 0.68 
g of the product (89.0%), m.p. 125-128 °C. 



5 


Analysis: A) (atomic 




absorption spec- 




trometry method): 




Calc: 


1.77% 


10 


Found: 


1.73% 



Activity: 852 E/mg Sarcina lutea ATCC 9341 
is Example 2 

In accordance with the process described in Example 1 with the sole exception that AiCI 3 was replaced by the addi- 
tion of 0.136 g FeCI 3 x 6 KfeO and the pH was kept at 9.0, there was obtained 0.72 g of a light grey product (92.5%); 
m.p. 130-133 °C. 

20 





Analysis: Fe (atomic 




absorption spectrom- 


25 


etry method): 


Calc: 


3.59% 




Found: 


3.71% 



30 Activity: 840 E/mg Sarcina lutea ATCC 9341 
Example 3 

0.750 g of azithromycin were charged into a 1 00 mL flask and dissolved in 50 mL of water under the addition of 1 
35 N HCI (pH approx. 6.0). Subsequently, there were added 0.136 g FeCI 3 x 6 H 2 0 and it was kept stirring upon gradually 
adjusting the pH value to 8.9 with 0.1 N NaOH. The reaction mixture was kept stirring for 2 hours at a constant pH value, 
whereupon the light grey product was aspirated, washed with 3 x 10 mL of water, and dried. There was obtained 0.70 
g of the product (89.9%). The analysis of the product was identical as in Example 2. 

40 Example 4 

In accordance with the process described in Example 1 with the sole exception that AICI 3 was replaced by the addi- 
tion of 0.132 g RhCI 3 x 3 H 2 0 there was obtained 0.67 g of a light grey product (83.6%); m.p. 120-123 °C. 
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50 



Analysis : Rh (polarographic method; 1 
M pyridine - 1 M KCI, E^ = -0.40 V; 
SCE (Saturated Calomel Electrode) 



Calc: 
Found: 



6.42% 
6.15% 



55 Activity: 834 E/mg Sarcina lutea ATCC 9341 
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Example 5 

In accordance with the process described in Example 1 with the sole exception that AICI 3 was replaced by the addi- 
tion of 0.186 g of LaCI 3 x 7 H 2 0 and the pH was kept at 9.2, there was obtained 0.66 g of a white product (80.5%); m.p. 
5 118-122°C. 





Analysis: La (atomic 




absorption spectrom- 


10 


etry method): 




Calc: 


8.47% 




Found: 


8.10% 



15 



Activity: 830 E/mg Sarcina lutea ATCC 9341 
Reference Example 

20 

In accordance with the process described in Example 1 with the sole exception that AICI 3 was replaced by the addi 
tion of 0.158 g of BiCI 3 , there was obtained 0.70 g of a product (82.0%). 



25 


Analysis: Bi (atomic 




absorption spectrometry 




method): 




Calc: 


12.25% 


30 


Found: 


12.00% 



35 



40 



Activity: 812 E/mg Sarcina lutea ATCC 9341 
Examples 

In accordance with the process described in Example 3 with the sole exception that FeCI 3 was replaced by the 
addition of 0.102 g MgCI 2 x 6 H 2 0 and the pH was kept at 8.6, there was obtained 0.55 g (75.0%) of a white product. 



45 



Analysis: Mg (atomic 
absorption spectrometry 
method): 



Calc: 
Found: 



1.22% 
1.54% 



50 



Activity: 850 E/mg Sarcina lutea ATCC 9341 



Example 7 

55 5.0 g of azithromycin were charged into a 100 mL flask and dissolved in 50 mL of methanol. Upon the addition of 
5.0 g of aluminium hydroxide-magnesium carbonate gel it was kept stirring for 2 hours in a nitrogen stream. The sus- 
pension was then evaporated to dryness under reduced pressure and the obtained product (9.5 g) was air-dried. 
Activity: 430 E/mg Sarcina lutea ATCC 9341 
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Example 8 

In accordance with the process described in Example 8 with the sole exception that 5.0 g of aluminium hydroxide- 
magnesium carbonate gel were replaced by 10.0 g thereof and that there were used 100 mL of 95% ethanol instead of 
5 methanol, there were obtained 14.3 g of the product. 
Activity: 295 E/mg Sarcina lutea ATCC 9341 

Example 9 

w In accordance with the process described in Example 8 with the sole exception that 5.0 g of aluminium hydroxide- 
magnesium carbonate gel were replaced by 20.0 g thereof, there were obtained 23.5 g of the product. 
Activity: 1 60 E/mg Sarcina lutea ATCC 9341 



15 



Example 10 

In accordance with the process described in Example 8 with the sole exception that aluminium hydroxide-magne- 
sium carbonate gel was replaced by 5.0 g of sucralfate, there were obtained 9.5 g of the product. 
Activity: 435 E/mg Sarcina lutea ATCC 9341 

20 Example 11 

In accordance with the process described in Example 8 with the sole exception that aluminium hydroxide-magne- 
sium carbonate gel was replaced by 5.0 g of bismuth subsalicylate, there were obtained 9.3 g of the product 
Activity: 420 E/mg Sarcina lutea ATCC 9341 



25 



Claims 



30 



1. The use of complexes or chelates of azithromycin with bivalent and/or trivalent metals chosen from Mg 2+ , Al 3 *, 
Fe 3 *, Rh 3 * and La 3+ for the manufacture of a medicament for use in the treatment of ulcers. 

2. The use according to Claim 1 . of chelates of azithromycin with antacids chosen from the group of salts of Al and 
Mg in the form of gels. 

3. The use according to Claim 2, of chelates of azithromycin with aluminium hydroxide-magnesium carbonate in the 
35 form of gels. 

4. The use according to Claim 2, of chelates of azithromycin with sucralfate in the form of gels. 

5. Complexes or chelates of azithromycin with bivalent and/or trivalent metals chosen from Mg 2 \ Al 3+ , Fe 3 *, Rh 3+ 
40 and La 3+ 

6. Complexes or chelates of azithromycin with antacids chosen from the group of salts of Al and Mg in the form of 
gels. 

45 7. A chelate of azithromycin with aluminium hydroxide-magnesium carbonate in the form of gels. 

8. A chelate of azithromycin with sucralfate in the form of gels. 

9. A complex of azithromycin with Mg 2+ . 

10. A complex of azithromycin with Al 3+ . 

1 1 . A complex of azithromycin with Fe 3+ . 
55 12. A complex of azithromycin with Rh 3 *. 

13. A complex of azithromycin with La 3+ . 
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14. Chelates of azithromycin with bivalent and/or trivalent metals chosen from Mg 2 *, Al 3 *, Fe 3 *, Rh 3 * and La 3 * in the 
ratioof 1:1 to 1:4. 

1 5. Complexes of azithromycin with bivalent and/or trivalent metals chosen from Mg 2 *, Al 3 *, Fe 3 *. Rh 3+ and La 3 * in the 
ratio of 2:1. 

1 6. A process for the preparation of complexes or chelates of azithromycin by means of reacting the antibiotic in its free 
base or salt form, with salts of bivalent and/or trivalent metals chosen from Mg 2 *, Al 3+ , Fe 3 *, Rh 3 * and La 3 * in a 
ratio of 2:1 , at room temperature, in an aqueous solution or a mixture of water/alcohol, at a pH of 8.0 - 1 1 .0, or with 
metal hydroxides and/or carbonates, subsalicylates or their gels, in a ratio of 1 :1 to 1 :4, in an alcohol. 

PatentansprOche 

1. Verwendung von Komplexen oder Chelaten des Azithromycins mit zweiwertigen und/oder dreiwertigen Metallen 
ausgewahlt aus Mg 2 *. Al 3 *, Fe 3 *, Rh 3 + und La 3 *" zur Herstellung eines Arzneimittels zur Verwendung in der 
Behandlung von Ulzera. 

2. Verwendung gemass Anspruch 1 von Chelaten des Azithromycins mit Antacida ausgewahlt aus der Gruppe von 
Al- und Mg- Salzen in der Form von Gelen. 

3. Verwendung gemass Anspruch 2 von Chelaten des Azithromycins mit Aluminiumhydroxid-Magnesiumcarbonat in 
der Form von Gelen. 

4. Verwendung gemass Anspruch 2 von Chelaten des Azithromycins mit Sucralfat in der Form von Gelen. 

5. Komplexe oder Chelate des Azithromycins mit zweiwertigen und/oder dreiwertigen Metallen ausgewahlt aus Mg 2 *, 
Al 3 *, Fe 3 *, Rh 3 * und La 3 *. 

6. Komplexe oder Chelate des Azithromycins mit Antacida ausgewahlt aus der Gruppe von Al- und Mg- Salzen in der 
Form von Gelen. 

7. Chelat des Azithromycins mit Aluminiumhydroxid-Magnesiumcarbonat in der Form von Gelen. 

8. Chelat des Azithromycins mit Sucralfat in der Form von Gelen. 

9. Komplex des Azithromycins mit Mg 2 *. 

10. Komplex des Azithromycins mit Al 3 *. 

11. Komplex des Azithromycins mit Fe 3 *. 

12. Komplex des Azithromycins mit Rh 3 *. 

1 3. Komplex des Azithromycins mit La 3 *. 

14. Chelate des Azithromycins mit zweiwertigen und/oder dreiwertigen Metallen ausgewahlt aus Mg 2 *, Al 3 *, Fe 3 *, 
Rh 3+ und La 3 * im Verhaitnis von 1:1 bis 1 :4. 

15. Komplexe des Azithromycins mit zweiwertigen und/oder dreiwertigen Metallen ausgewahlt aus Mg 2 *, Al 3 *, Fe 3 *, 
Rh 3 * und La 3 * im Verhaitnis 2:1 . 

16. Verfahren zur Herstellung von Komplexen oder Chelaten des Azithromycins mittels Umsetzung des Antibiotikums 
in der Form einer freien Base Oder in Salzform mit Salzen von zweiwertigen und/oder dreiwertigen Metallen aus- 
gewahlt aus Mg 2 *, Al 3 *, Fe 3 *, Rh 3 * und La 3 * in einem Verhaitnis 2:1 bei Zimmertemperatur in einer wdssrigen 
L6sung oder einer Mischung von Wasser/Alkohol und bei einem pH von 8,0 - 11.0. Oder mit Metallhydraxiden 
und/oder -carbonaten, -subsalicylaten oder deren Gelen in einem Verhaitnis von 1 :1 bis 1 :4 in einem Alkohol. 
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Revendications 

1 . Utilisation de complexes ou de chelates de Pazithromycine avec des metaux bivalents et/ou trivalents choisis parmi 
Mg 2 *, Al 3 *, Fe 3+ . Rh 3 * et La 3 * pour la fabrication d'un medicament destine au traitement d'ulcfcres. 

2. Utilisation suivant la revendication 1 de chelates de I'azithromycine avec des anti-acides choisis dans le groupe 
forme par les sels d'AI et de Mg sous la forme de gels. 

3. Utilisation suivant la revendication 2 de chelates de Pazithromycine avec de l*hydroxyde d'aluminium - carbonate de 
magnesium sous la forme de gels. 

4. Utilisation suivant la revendication 2 de chelates de I'azithromycine avec du sucralfate sous la forme de gels. 

5. Complexes ou chelates de I'azithromycine avec des metaux bivalents et/ou trivalents choisis parmi Mg 2 *, Al 3 *, 
Fe 3 *, Rh^etLa 3 *. 

6. Complexes ou chelates de Pazithromycine avec des anti-acides choisis dans le groupe fbrm6 par les sels d'AI et de 
Mg sous la forme de gels. 

7. Chelate de I'azithromycine avec de Phydroxyde d'aluminium - carbonate de magnesium sous la forme de gels. 

8. Chelate de I'azithromycine avec du sucralfate sous la forme de gels. 

9. Complexe de I'azithromycine avec Mg 2 *. 

10. Complexe de I'azithromycine avec Al 3+ . 

1 1 . Complexe de I'azithromycine avec Fe 3+ . 

12. Complexe de I'azithromycine avec Rh 3 *. 

13. Complexe de Pazithromycine avec La 3+ . 

14. Chelates de I'azithromycine avec des metaux bivalents et/ou trivalents choisis parmi Mg 2 *, Al 3 *, Fe 3 *, Rh 3 * et La 3 * 
dans le rapport de 1 :1 k 1 :4. 

15. Complexes de Pazithromycine avec des metaux bivalents et/ou trivalents choisis parmi Mg 2 *, Al 3 *, Fe 3 *, Rh 3 * et 
La 3 * dans le rapport de 2:1 . 

16. Proc6d6 de preparation de complexes ou de chelates de I'azithromycine par la reaction de I'antibiotique sous la 
forme de sa base libre ou sous la forme de sel, avec des sels de metaux bivalents et/ou trivalents choisis parmi 
Mg 2 *, Al 3 *, Fe 3 *, Rh 3 * et La 3 * dans le rapport de 2:1, k la temperature ambiante, dans une solution aqueuse ou 
un melange d'eau/alcool, & un pH de 8,0 - 11,0, ou avec des hydroxydes et/ou carbonates de metaux, des sub- 
salicylates ou leurs gels, dans un rapport de 1 :1 & 1 :4, dans un alcool. 
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